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METHOD AND APPARATUS FOR REDUCING 
TIME TO GENERATE A BUILD FOR A 

SOFTWARE PRODUCT FROM SOURCE-FILES 

FIELD OF THE INVENTION 

0001. The invention relates to the process of compiling 
Software products from Source-files, and in particular to 
methods and apparatus for reducing the time taken to 
generate a new build for these products. 

BACKGROUND OF THE INVENTION 

0002 Software products are made up of software 
executables, which are in turn derived from Source-files in a 
process commonly referred to as generating a (new) build. 
Generating a build for a Software product from the Source 
files often consumes significant resources. Many organisa 
tions prefer to generate new builds frequently, or even 
continuously. Therefore, it is desirable to reduce the time it 
takes to generate a build for a Software product from its 
Source-files. 

0003) A motivation in Software design is modularity. That 
is, Software developerS are motivated to design complex 
Software products not as a whole but as a number of 
functional blocks (or modules) that can be linked together. 
At the compilation level, this is often realized by the 
Separate compilation of Source-files, where a Software prod 
uct is made up of a number of Source-files that are each 
treated as a separate compilation unit. Each compilation unit 
(i.e. Source-file) is compiled separately from the others into 
an intermediate representation, often referred to as an object 
file. The object files are then assembled into a final product, 
in a process known as linking. In order to ensure proper 
assembly of the Separately compiled units into the final 
product, the compiler requires access to Some information 
about the related compilation units. 
0004. In Some programming languages, for example C 
and C++, the information about compilation units (also 
called implementation files) is usually placed in what is 
known as header files. Header files define common symbols 
and/or functions that are common to a group of compilation 
units. For example, definitions and declarations that are 
shared among one or more of the implementation files as 
well as other header files. Header files are made available to 
related compilation units by reading the corresponding 
header files into the current compilation unit as it is being 
compiled with the help of a programming language prepro 
cessor (e.g. a C/C++ preprocessor) that is part of the 
programming language's design. This process is referred to 
as the inclusion of the header file. Specifically, in regard to 
C and C++, the C/C++ preprocessor follows the 
#include<header file name> directives. 
0005 The division and composition of implementation 
files and header files that make up a Software product (i.e. its 
Source-files, written in a programming language like C/C++) 
can be considered the Structural or physical architecture of 
a Software product. The implementation and header files are 
commonly referred to as the Source-files of a Software 
product. Software developerS tend to focus on the logical or 
functional architecture of the Software rather than the physi 
cal architecture. The logical architecture describes the com 
position of Software into classes, Subsystems, layers and 
modules. 
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0006 Referring to FIG. 1, shown is an example sche 
matic of a physical architecture. Shown are a number of 
implementation files 10, 12 (only 2 shown), and a set of 
header files 14. The set of header files 14 is shown to include 
three files 16, 18 and 20. Using the #include< >directive, 
implementation file 10 is shown to include the header file 16 
which in turn includes each of the header files 18 and 20. 
Similarly, the implementation file 12 is shown to include the 
header file 18. 

0007. The process of generating a build for a software 
product includes a step of compiling the implementation 
files (typically, one-by-one) during which process a com 
piler reads an implementation file and then respective 
included header files following the corresponding #include< 
>directives of the C/C++ language. Every time a header file 
is included in another file it must be processed. For example, 
a header file that is included in ten Source-files must be 
processed ten different times. As a result, the effect of these 
#include< >directives is an expansion in the number of the 
code lines that need to be compiled. 
0008 To quantify the compilation process, one can define 
a compile expansion metric that is a ratio of the number of 
lines of code processed by the compiler to the actual number 
of lines of code present in the source-files. To see the effect 
of the header files on the compile expansion metric, first 
consider a Software product consisting of 300 implementa 
tion files, each having one thousand lines of code but having 
no included header files. The total number of lines of code 
compiled in the compilation process would be 300x1000 
300,000. In this case, the compile expansion metric is equal 
to 1, because the total number of lines of code in the 
Source-files is equal to the number of lines processed in the 
compilation process. 
0009 Now consider that each implementation file 
includes a single header file, which contains 500 lines of 
code. Now, the total number of lines of code in the source 
files is 1000x300+500=300,500. However, the total number 
of lines of code processed in the compilation process is 
(1000+500)x300=450,000 lines of code. The compile 
expansion metric is (450,000/300, 500)=1.5. 
0010) A typical software development process is shown 
in FIGS. 2A and 2B. FIG. 2A shows the development 
activity at Step 2A-1 during which developerS Sign out 
various modules (i.e. Source-files), make amendments, and 
then submit them to a Configuration Management (CM) 
tool/System. The configuration management tool/System as 
indicated at Step 2A-2, and is responsible for making Sure 
that during the next generation of a build, the most recent 
version of each Software module are included. 

0011) A very high level view of what happens during the 
generation of a build is shown in FIG.2B. At step 2B-1, the 
Source-files are extracted, and in the event that the configu 
ration management tool/system is in place they are extracted 
from configuration management tool/System. This is fol 
lowed by a pre-processing/auto generation, Step 2B-2. Step 
2B-2 is not to be confused with the function of a program 
ming language pre-processor (e.g. C/C++ pre-processor) 
described above, which is part of the programming lan 
guage. Step 2B-2 is followed step 2B-3 in which there is a 
complete compilation of the Source-files to generate corre 
sponding object files. At Step 2B-4, the object files generated 
in the previous compilation Step are used to generate 
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executables in what was referred to above as a linking phase. 
The output of the linking phase is commonly known as a 
(new) build for the software product. 
0012. It is noted that the generation of a build for a 
complex Software product may take Several hours to Several 
days to complete. This can have a significant affect upon the 
progreSS of a project, and any mechanism that can be 
provided to reduce this time would be of benefit. It has been 
found that the time taken to generate a build is highly 
correlated with the compile expansion metric, and as Such a 
reduction in the compile expansion metric typically results 
in a corresponding reduction in the time required to generate 
a build. 

0013 Several approaches have been developed to 
improve the physical architecture of Software products in 
order to reduce the compile expansion metric and conse 
quently the time required to generate a build. 
0.014. One common way to reduce the time taken to 
generate a build is to preserve all object files from the 
previous build generation, re-compile only as few compila 
tion units (i.e. Source-files) as absolutely necessary and then 
link all of the object files. The compilation units that need to 
be re-compiled are the ones that were modified Since the last 
time a build was generated, as well as those ones that depend 
on the modified ones (usually-modified header files). A 
drawback to this approach is that it requires precise defini 
tion of the dependencies between Source-files. 
0015. Another way to reduce the time required to gener 
ate a build is to use libraries Storing Source files and 
corresponding object files. Source-files are compiled once 
then the resulting object files are arranged into the libraries 
and linked into Several products. This approach is limited to 
Situations where there is a large number of executables to be 
built. Also, this approach is limited to reusing the common 
link units, Such as function definitions, while other important 
Symbols like macro definitions and types exist only at the 
compilation phase where the executables are generated. 
0016 Other approaches involve improvement of the 
Source-files. Some approaches analyse the physical archi 
tecture and Suggest ways to optimize it. In order to improve 
the physical architecture, one can make a total inventory of 
the usage relations and compare them to the include rela 
tions between files. Accordingly, one can remove unneces 
Sary include directives. For example, when a header file is 
included but no symbols are used from this file, the included 
file can be safely removed. One can also remove transitive 
include directives. This occurs when a header file is 
included, no symbols are used from this file, but the file 
includes some other header file from which symbols are 
used. When removing transitive header files, the other files 
should be directly included into the files that use it. How 
ever, this may actually increase the compile expansion 
metric. 

0.017. In addition to these methods, other approaches are 
possible. For example, one can try to Split header files if 
different groups of files use non-overlapping Sets of Symbols 
from the header. 

0.018. The above methods are error prone, and often 
require Significant effort from the development team. 

SUMMARY OF THE INVENTION 

0.019 According to a first aspect of an embodiment of the 
invention there is provided a processor implemented method 
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of generating a build for a Software product from one or 
more Source-files. The method comprises processing each of 
the one or more Source-files to remove comment lines from 
Said Source file to produce a respective compacted Source 
file; and compiling each of the one or more compacted 
Source-files to generate a new build of the Software product. 
0020. In some embodiments of the invention the proces 
Sor implemented method further comprises, for each of the 
one or more Source files, a step of determining whether or 
not it is sufficiently beneficial to remove comment lines from 
Said Source file, and if it is not Sufficiently beneficial not 
removing the comment lines from Said Source file in a 
Subsequent iteration of the method. In Such embodiments the 
processor implemented method may further comprise a step 
of counting comment lines in each of the one or more Source 
files and the number of times each of the one or more Source 
files is included in another of the one or more Source-files, 
wherein the step of determining whether or not it is suffi 
ciently beneficial to remove comment lines from a particular 
Source file is based on the number of comment lines in the 
particular Source file and the number of times that particular 
Source file is included in another of the one or more Source 
files. 

0021. Also according to other embodiments of the pro 
ceSSor implemented method, between the generation of 
Successive builds, the method may include adaptively Select 
ing which of the one or more Source-files to be processed for 
comment removal. 

0022. In yet other embodiments of the invention the 
processor implemented method may further comprise for 
each of the one or more Source-files generating comment 
expansion Statistics, wherein determining whether or not it 
is Sufficiently beneficial to remove comment lines from a 
particular Source file is based on the comment expansion 
Statistics for that particular Source file. 
0023. According to another broad aspect of an embodi 
ment according to the invention there is provided an appa 
ratus for generating a build for a Software product from one 
or more Source-files. The apparatus comprises a comment 
extraction program adapted to proceSS each of the one or 
more Source-files to remove comment lines from Said Source 
file to produce a respective compacted Source file, and a 
compiler adapted to compile each of the one or more 
compacted Source-files to generate a new build of the 
Software product. 
0024. In some embodiments the apparatus may also 
include a code repository in which the one or more Source 
files and the respective compacted Source files are Stored. 
0025. In other embodiment the apparatus may include a 
pre-processor for pre-processing each of the one or more 
compacted Source-files before the compiler compiles each of 
the one or more Source files. Alternatively, the apparatus 
may include a pre-processor for pre-processing each of the 
one or more Source files before the comment extraction 
program removes the comment lines to produce the respec 
tive compacted Source-file. 
0026. In yet other embodiments the apparatus may also 
comprise an extraction program adapted for removing each 
of the one or more Source-files from the code repository. In 
Such embodiments the extraction program and the comment 
extraction program may be integrated with one another So 
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that as each of the one or more Source-files is removed from 
the code repository comment lines in each of the one or more 
Source-files are removed. 

0.027 According to another broad aspect of the invention 
there is provided a computer readable medium having 
instructions Stored thereon for implementing a method of 
generating a build for a Software product made-up of one or 
more Source-files. The method comprises processing each of 
the one or more Source-files to remove comment lines from 
Said Source file to produce a respective compacted Source 
file; and compiling each of the one or more compacted 
Source-files to generate a new build of the Software product. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0028 Preferred embodiments of the invention will now 
be described with reference to the attached drawings in 
which: 

0029 FIG. 1 is an example schematic of a physical 
architecture of a Software project; 
0030 FIGS. 2A and 2B provide high level flow charts of 
a typical Software development process and a build genera 
tion process, respectively; 
0031 FIG. 3 is a logical view of an embodiment of the 
invention; 
0032 FIGS. 4A and 4B are flow charts of two methods 
of implementing the embodiment of FIG. 3; 
0033 FIG. 5 is a detailed flow chart of a preferred 
method of extracting comments from C/C++ code; and 
0034 FIG. 6 is a flow chart of a method of processing 
code to remove comment lines which is adaptive in nature. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0035. As discussed above, the compile expansion metric 
is highly correlated with the build time. 
0.036 Source code, for example source code written in C 
or C++, typically contains comment lines in header files. 
Comment lines are included in Source-files by developerS to 
assist in the comprehension of the code by a perSon reading 
the code. However, the comments have no bearing whatso 
ever upon the function of the code. It has been found that 
when the overall process of generating a build is considered, 
the amount of time that is taken to process a comment line 
can be significant. 

0037. Furthermore, a comment line in a header file will 
have its effect multiplied due to the fact that the same header 
file is included in multiple Source-files, and as Such the same 
header file is processed many times. For example, consider 
the example introduced in the Background of the Invention 
section in which there are 300 implementation files each 
containing 1000 lines of code and each of which includes a 
Single header file. Consider for example that the header file 
has a 10 line comment. This single 10 line comment will 
contribute to 10x300=3000 lines of code that the C/C++ 
compiler will have to process. This is equivalent to 0.7% of 
the lines the compiler processes. A 100 line comment would 
contribute 100x300=30,000 lines of code. This is equivalent 
to 6.7% of the total number of lines of code the compiler 
proceSSeS. 
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0038 According to the invention, in order to reduce the 
time required to generate a build, the Source-files (including 
header files) are compacted by removing comments imme 
diately prior to the compilation step. where did compaction 
term come from? 
0039) Referring to FIG.3, a logical view of this embodi 
ment of the invention is shown. An input to the proceSS is the 
entire code set indicated at 30. The entire code set 30 
consists of all the implementation files and the header files 
that contribute to the make-up of a Software product. The 
entire code set 30 is processed to remove all of the com 
ments, generally indicated at 32 leaving only the rest of the 
code 34 which is then compiled at 36. It is noted that the set 
of comments 32 does not need to be maintained, but rather 
these are simply discarded as they are extracted from the 
code. 

0040. There are several possible strategies to integrate a 
compaction utility into the process of generating a build. For 
example, the compaction utility can be combined with an 
extraction utility/process of the configuration management 
tool/System. Alternatively, the compaction utility can follow 
the pre-processing of the Source-files by the compiler. The 
Second Strategy is more general, and may also be more 
beneficial, because it will compact the automatically gener 
ated files. Below both approaches are described in more 
detail with reference to FIGS. 4A and 4.B. 

0041 Referring now to FIG. 4A, shown is a first flow 
chart of a method of generating a build for a Software 
product provided by an embodiment of the invention. The 
method begins at Step 4A-1 with the extraction of Source 
files from a Configuration Management (CM) tool/system 
using a compaction utility provided by the invention. The 
compaction utility is combined with an extraction utility 
(possibly provided by the configuration management tool/ 
System) and thus as each Source-file is extracted the com 
ments are removed to produce a respective compacted 
Source-file. The Source-files thus processed are then passed 
forward to the normal pre-proceSS/auto-generation and com 
plete compilation Steps 4A-2, 4A-3, respectively. 

0042. It is noted that some configuration management 
tools/systems in the process of Storing an edited Software 
module add a significant amount of commentary to the 
beginning of the file, which indicates the complete file 
amendment history. These lines of comments add even 
further to the problem identified previously beyond the 
comment added by the software developer. Thus, the con 
figuration management tools/systems are adding to the time 
taken to complete a generation of a build. By including an 
extraction utility in combination with a compaction utility 
which extracts these files and at the same time removes all 
of the comments, the functionality of the configuration 
tool/System is enhanced, and the resulting time taken to 
generate a build is reduced. 
0043. In order to implement the method provided by the 
invention described above, in Some embodiments the con 
figuration management tool/System differentiates between 
extraction of Source-files for the compilation purposes, and 
extraction of Source-files for the editing purposes. 

0044 FIG. 4B is a flow chart of a second method. In this 
embodiment the Source-files are extracted at Step 4B-1 using 
a conventional extraction utility from the configuration 
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management tool/system. Next, Step 4B-2 is a conventional 
pre-proceSS/auto-generation function. Then the compaction 
utility provided by this embodiment of the invention is run 
at step 4B-3 to remove the comment lines. The step 4B-3 is 
followed by the complete compilation Steps and linking 
phase 4B-4 and 4B-5, respectively. 
004.5 FIG. 5 is a flow chart of a detailed implementation 
for removing comments from C/C++ code according to a 
method provided by an embodiment of the invention. To 
begin a Source file is extracted at Step 5-1 and a state (flag) 
is Set to indicate “outside of comments', meaning that the 
method has not yet encountered the beginning of a comment. 
0.046 Moving on one line at a time within the source file 

it is determined at step 5-3 whether or not the state is “inside 
of comments”. That is, the question of “Can or has the 
beginning of a comment been identified?” is answered. If the 
beginning of a comment can not been identified (no path, 
5-3) then the method moves on to step 5-4 in which it is 
confirmed that the state is “outside the comment'. On the 
other hand, if the beginning of a comment is identified (yes 
path, 5-3), then the method moves on to step 5-5. 
0047. During step 5-5 it is determined whether or not the 
present line contains the end of the comment identified in 
step 5-3. If the present line contains the end of the comment 
(yes path, 5-5) then the portion of the line containing the 
comment is removed and the State is Set to “outside of 
comment” in steps 5-6 and 5-7, respectively. On the other 
hand, if the line does not contain the end of the comment (no 
path 5-5) the entire line is removed at step 5-8. 
0.048 Returning to step 5-4, step 5-4 is followed by step 
5-9 in which it is determined whether or not the present line 
contains a trailing comment. If the line contains a trailing 
comment (yes path 5-9) then the trailing comment is 
removed in step 5-10. On the other hand if the present line 
does not contain a training comment (no path 5-9) the 
method moves on to step 5-11. 
0049. At step 5-11 it is determined whether or not the 
present line contains a complete comment. If the present line 
contains a complete comment (yes path 5-11) then the 
comment is removed at step 5-12. On the other hand, if the 
line does not contain a complete comment (no path 5-11) the 
method moves on to step 5-13. 
0050. At step 5-13 it is determined whether or not the 
present line contains the beginning of a comment. If the line 
does not contain the beginning of a comment (no path 5-13) 
the entire line is output into a respective compacted Source 
file at step 5-14. On the other hand, if the line does contain 
the beginning of a comment (yes path 5-13) the State is set 
to “inside of comment', the portion of the line containing the 
comment is removed and the non-comment portion is out 
putted into the respective compacted file at steps 5-15, 5-16 
and 5-17, respectively. 
0051. After steps 5-7, 5-8, 5-10, 5-12, 5-14 and 5-17 it is 
determined at step 5-18 whether or not there is at least one 
more line of code left in the Source-file. If there are no more 
lines of code (no path 5-18) then the method terminates. On 
the other hand if there is at least one more line of code in the 
source-file (yes path 5-18) then the method resumes starting 
at step 5-3. 
0.052 The method according to an embodiment of the 
invention described above has the effect of decreasing the 
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compile expansion metric. AS discussed, this typically 
results in a corresponding decrease in the time required to 
generate a build. However, it is of course to be understood 
that the process of removing the comment lines will add to 
the time required to generate a build. AS Such, the total effect 
will be the conventional build time minus the savings in the 
build time by not having to process comments, plus the time 
taken to process the header files in the first place to remove 
the comments. 

0053. In another embodiment of the invention, the com 
paction utility is configured to only operate upon files for 
which there will be a Substantial reduction in build time. 
This determination is made over the course of at least one 
previous build. 
0054) Referring to FIG. 6, shown is a flow chart of this 
embodiment of the invention. To begin, as shown at Step 6-1, 
the entire code Set is periodically processed to generate 
comment expansion Statistics. This involves determining for 
each header file how frequently the header file is included, 
and how many comment lines there are in the header file. 
The product between these two values gives an indication of 
how many lines of code the header file contributes to the 
final total. 

0055. At step 6-2, the compaction utility is applied only 
to files that are determined to have Sufficient impact upon the 
number of lines of code. For example, the above noted 
product between the number of time a header file is included 
and the number of comment lines in the header file can be 
compared to a threshold, with the method only being 
executed for header files that exceed the threshold. 

0056 Step 6-2 is followed by the pre-processing/auto 
generation and complete compilation Steps 6-3 and 6-4, 
respectively. It is noted that the comment expansion Statis 
tics will typically not change rapidly from one compilation 
to the next. Accordingly, the comment expansion Statistics 
do not necessarily need to be updated after every build is 
generated and this will result in Savings of processing time 
compared to generating the comment expansion Statistics 
after every build is generated. However, in other implemen 
tations it might be useful to generate the comment expansion 
Statistics after every build is generated. 
0057. A threshold that would be used to determine 
whether or not to remove the comments from a particular 
Source-file would be an implementation Specific value. 

0058. In one embodiment, the above discussed comment 
extraction utility is included as part of a configuration 
management tool/system. In another embodiment, the utility 
could be included as part of a compiler. In yet another 
embodiment, the utility could be provided as a Standalone 
product capable of processing code to generate an output 
that is more suitable for compilation. Preferably, the utility 
is provided in the form of software. This can be stored in a 
computer readable medium together with configuration 
management Software and/or compiler Software for example 
or can be provided on its own computer readable medium. 
Alternatively, the utility can be implemented in hardware, or 
in a combination of hardware and Software. 

0059. In the above-described embodiments a configura 
tion management too/system is used in combination with the 
methods provided by an embodiment of the invention. 
However, it would be clear to those skilled in the art that in 



US 2005/0060692 A1 

alternative embodiments of the invention the method pro 
vided could be combined with a code depository of a more 
general design than the configuration management tool/ 
System described above. 
0060. It will be apparent to those skilled in this art that 
various modifications and variations may be made to the 
embodiments disclosed herein, consistent with the present 
invention, without departing from the Spirit and Scope of the 
present invention. 

We claim: 
1. A processor implemented method of generating a build 

for a Software product from one or more Source-files, the 
method comprising: 

i) processing each of the one or more Source-files to 
remove comment lines from Said Source file to produce 
a respective compacted Source file; and 

ii) compiling each of the one or more compacted Source 
files to generate a new build of the Software product. 

2. The processor implemented method according to claim 
1 further comprising, for each of the one or more Source 
files, a Step of determining whether or not it is Sufficiently 
beneficial to remove comment lines from Said Source file, 
and if it is not sufficiently beneficial not removing the 
comment lines from Said Source file in a Subsequent iteration 
of the method. 

3. The processor implemented method according to claim 
1 adapted for use with C/C++. 

4. The processor implemented method according to claim 
1 adapted for use with a programming language which 
Supports modular program construction through compile 
time processing of the one or more Source-files. 

5. The processor implemented method according to claim 
2 further comprising a step of counting comment lines in 
each of the one or more Source files and the number of times 
each of the one or more Source files is included in another 
of the one or more Source-files, wherein the Step of deter 
mining whether or not it is sufficiently beneficial to remove 
comment lines from a particular Source file is based on the 
number of comment lines in the particular Source file and the 
number of times that particular Source file is included in 
another of the one or more Source files. 

6. A method according of claim 1 further comprising 
between the generation of Successive builds, adaptively 
Selecting which Source-files to be processed for comment 
removal. 

7. The method according to claim 2 further comprising for 
each of the one or more Source-files generating comment 
expansion Statistics, wherein the Step of determining 
whether or not it is sufficiently beneficial to remove com 
ment lines from a particular Source file is based on the 
comment expansion Statistics for that particular Source file. 

8. The method according to claim 7 wherein the comment 
expansion Statistics are generated periodically for each of 
the one or more Source files. 

9. An apparatus for generating a build for a Software 
product from one or more Source-files, the apparatus com 
prising: 

i) a comment extraction program adapted to process each 
of the one or more Source-files to remove comment 
lines from Said Source file to produce a respective 
compacted Source file, and 

Mar. 17, 2005 

ii) a compiler adapted to compile each of the one or more 
compacted Source-files to generate a new build of the 
Software product. 

10. The apparatus of claim 9 further comprising a code 
repository in which the one or more Source-files and the 
respective compacted Source files are Stored. 

11. The apparatus of claim 9 further comprising a pre 
processor for pre-processing each of the one or more com 
pacted Source-files before the compiler compiles. 

12. The apparatus of claim 9 further comprising a pre 
processor for pre-processing each of the one or more Source 
files before the comment extraction program removes the 
comment lines to produce the respective compacted Source 
file. 

13. The apparatus of claim 10 further comprising an 
extraction program adapted to remove each of the one or 
more Source-files from the code repository. 

14. The apparatus of claim 13, wherein the extraction 
program and the comment extraction program are integrated 
with one another So that as each of the one or more 
Source-files is removed from the code repository comment 
lines in each of the one or more Source-files are removed. 

15. A computer readable medium having instructions 
Stored thereon for implementing a method of generating a 
build for a Software product made-up of one or more 
Source-files, the method comprising: 

i) processing each of the one or more Source-files to 
remove comment lines from Said Source file to produce 
a respective compacted Source file, and 

ii) compiling each of the one or more compacted Source 
files to generate a new build of the Software product. 

16. The computer readable medium of claim 15, wherein 
the method further comprises for each of the one or more 
Source files determining whether or not it is Sufficiently 
beneficial to remove comment lines from Said Source file, 
and if it is not sufficiently beneficial not removing the 
comment lines from Said Source file in a Subsequent iteration 
of the method. 

17. The computer readable medium of claim 16, wherein 
the method further comprises counting comment lines 
within each of the one or more Source files and the number 
of times each of the one or more Source files is included in 
another of the one or more Source-files, wherein determining 
whether or not it is sufficiently beneficial to remove com 
ment lines from a particular Source file is based on the 
number of comment lines in the particular Source file and the 
number of times that particular Source file is included in 
another of the one or more Source files. 

18. The computer readable medium of claim 15, wherein 
the method further comprises, between the generation of 
Successive builds, adaptively Selecting which Source-files to 
be processed for comment line removal. 

19. The computer readable medium of claim 16, wherein 
the method further comprises for each of the one or more 
Source-files generating comment expansion Statistics, 
wherein determining whether or not it is sufficiently ben 
eficial to remove comment lines from a particular Source file 
is based on the comment expansion Statistics for that par 
ticular Source file. 

20. The computer readable medium of claim 19, wherein 
for the method the comment expansion Statistics are gener 
ated periodically for each of the one or more Source files. 
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